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g. Materials available during thin film head fabrica- 4. The method of claim 1 wherein the step of deposi- 
tion are desirable to minimize complexity. ing the metal sacrificial mask layer comprises depositing 
Criteria for successive sacrificial mask layers include: gold. 

a. The successive sacrificial mask layers) should be 5. The method of claim I wherein the step of deposit- 
different (or chemically distinct) from the underlying 5 ing the metal sacrificial mask layer comprises depositing 
mask layer. zinc 

b. The material^) of the successive sacrificial mask 6. The method of claim 1 wherein the step of deposit- 
layer^) should be compatible with plating through the mg the top sacrificial mask layer comprise the step of 
same photoresist mask used to plate the bottom mask depositing a nickel-iron alloy. 

k yer ' *° 7. The method of claim 1 wherein the step of deposit- 

c. The successive sacrificial mask layer(s) should ing the top sacrificial mask layer comprises depositing a 
have a compatible plating bath(s) which will not react photoresist layer 

significantly and spontaneously with the underlying 8. The method ofclaim 7 and further including curing 

mas ayer. th e photoresist layer to induce a negative slope. 

d. Materials having a slow ion milling rate are desir- 15 9 A thin mm magnet ic head formed by the method of 
aD,e \ .„ . . claim 1. 

«f SaCn H fici 1 aJ . mask } T! HaVing 2 ^ 10.. A method of manufacturing a thin film magnetic 

ent color than the underlying mask layer is useful to head a substrate compri sin g the steps of: 

facilitate end pomt detection. T suuau<uc ^ J "P 1KW "S 

f. Materials Already available during thin film head 20 ^ ma ^ tK bot,om P oIe ^ ^ ,he 

fabrication are desirable to minimize complexity. ^™T.; * - ii - 

Using the present invention, a metal or alloy- sacrifi- de £ S tmg layer u P° n tbe mJi ^ Uc 

cial mask layer may be used in aligning pole tips of a , °° nom P.* ,aye . r; . - . 

thin film head. If a multi-layered mask is used, excess depositing coil and insulator layers confined to a yoke 

mask material may be removed either selectively with a 25 , area u f on th f gap } ayer [ 

chemical etchant or with a lift off process in which a electroplating through a photoresist mask a magnetic 

lower sacrificial mask layer comprising a metal or alloy , u PP er P ole la y er u P on the *"P md insulator layers; 

is selectively, chemically etched away. The lift off pro- electroplating over the magnetic upper pole through 

cess allows the use of sacrificial layers which would the same P hotoresist mask a first sacrificial mask 

normally be difficult to remove without damage to the 30 la y er <»™P™»S a metal wherein the first sacrifi- 

magnetic head structure. cia * mask overlies only the top face of the magnetic 

Although the present invention has been described u PP er P oIe; and 
with reference to preferred embodiments, workers removing the photoresist removing portions of the 
skilled in the an will recognize that changes may be 2 a P Iavers and the magnetic bottom pole layer not 
made in form and detail without departing from the 35 aligned with the upper pole layer whereby the first 
spirit and scope of the invention. For example, metal sacrificial mask layer protects portions of the mag- 
sacrificial layers such as Sn, Zn, Cd, In, Pd, Os, Rh and nelic "PP* P° le ^yer * nd underlying gap and 
Pt. and alloys thereof. magnetic bottom pole layers. 

What is claimed is: 11* The method of claim 10 including the step of 

1. A method of manufacturing a thin film magnetic 40 selectively chemically etching the first sacrificial mask 
head upon a substrate comprising the steps of: ,a ver following the step of removing non-aligned por- 

depositing a magnetic bottom pole layer upon the tions - 

substrate; 12. The method of claim 10 wherein the step of elec- 

depositing a gap material layer upon the magnetic troplating a first sacrificial mask layer comprising metal 

bottom pole layer; 45 comprises the step of electroplating a first sacrificial 

depositing a magnetic upper pole layer upon the gap mask layer comprising a metal from the group consist- 
material layer through a photoresist mask; ing of Cu, Au, Sn, Zn, Cd, In, Pd, Os, Rh and Pt. 

electroplating through the same photoresist mask a 13. The method of claim 10 wherein the step of elec- 

selectively etchable platable inetal sacrificial mask troplating a first sacrificial mask layer comprising metal 

layer upon the magnetic upper pole layer; 50 comprises the step of electroplating a first sacrificial 

depositing a top sacrificial mask layer on the metal mask layer comprising a metal alloy from the group 

sacrificial mask layer; consisting of Cu, Au, Sn, Zn, Cd, In, Pd, Os, Rh and Pt. 

removing the photoresist mask removing portions of 14. The method of claim 10 including the steps of 

the gap layer and the magnetic bottom pole layer electroplating one or more successive sacrificial mask 

not aligned with the upper pole layer whereby the 55 layers through the same photoresist mask over the first 

top sacrificial mask layer and the metal sacrificial sacrificial mask layer. 

mask layer protect a portion of the magnetic upper 15. The method of claim 14 wherein the step of re- 
pole layer, the gap layer and the magnetic bottom moving non-aligned portions comprises ion milling the 
pole layer; and gap layer and the bottom magnetic pole layer following 
chemically etching the metal sacrificial mask layer 60 the step of stripping the photoresist mask, 
with a selective mask layer and lift off the top 16. The method ofclaim 14 wherein the step of elec- 
sacrificial mask layer. troplating one or more successive sacrificial mask layers 

2. The method ofclaim 1 wherein the step of remov- comprises the step of plating a metal from the group 
ing non-aligned portions of the magnetic bottom pole consisting of Ni-Fe, Cu, Au, Zn, Sn, Cd, In, Pd, Os, Rh 
layer comprises ion milling the bottom pole layer. 65 and Pt. 

3. The method of claim 1 wherein the step of deposit- 17. The method of claim 14 wherein the step of elec- 
ing the metal sacrificial mask layer comprises depositing troplating one or more successive sacrificial mask layers 
copper. comprises the step of plating a metal alloy group con- 
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sisting of Ni-Fe. Cu. Au. Zn, Sn, Cd. In, Pd, Os, Rh and mask layer following the step of removing non-aligned 

Pt. portions. 

IS. The method of claim 14 wherein the step of elec- 24. The method of claim 14 wherein the step of re- 

troplating successive sacrificial mask layers comprises moving non-aligned portions comprises chemically 

depositing a nickel-iron sacrificial mask laver. 5 etching the gap layer. 

19. The method of 14 including the step of succes- 25- TT» method of claim 10 wherein the step of re- 
sivelv etching ofT successive sacrificial mask layers moving non-aligned portions comprises chemically 
prior tg etching off the first sacrificial mask layer fol- etching the gap layer. 

lowing the step of removing non-aligned portions. 26 V*' m « ho ? of <: Ia,m 24 or 25 where «\ the "Sf. of 

20. Tl,e method of 14 including the step of lifting off 10 non-ahgned portions comprises ion muling 
the successive sacrificial mask layers by selectively the bottom pole layer following chemical etching of the 
chemically etching off the first sacrificial mask layer » ^ method ^ ^ b the step of 
following the step of removing non-aligned portions^ ^ecu^y chemically etching the first sacrificial layer 

21 The method of claim 14 wherein the step of de- , 5 followin / the step of ion mming the bottom pole layer, 

positing the successive sacrificial mask layers comprises ^ ^ method of 26 incIuding the step of succeS - 

stepsofstnpping the photoresist mask, and depositing a sive1y etching off successive sacrificial mask layers 

top photoresist sacrificial mask layer, and wherein the prior lo etching off the first sacrificial mask layer fol- 

step of removing non-aligned portions comprises ion lowing the step of removing non-aligned portions, 

milling the bottom pole layer. 20 29. The method of 26 including the step of lifting off 

22. The method of claim 21 including the step of the successive sacrificial mask layers by selectively 
chemically stripping off the top photoresist sacrificial chemically etching off the first sacrificial mask layer 
mask layer following the step of removing non-aligned following the step of removing non-aligned portions, 
portions. 30. The method of claim 24 or claim 25 wherein the 

23. The method of claim 21 including the step of 25 step of chemically etching the gap layer comprises the 
lifting off the top photoresist sacrificial mask layer by step of chemically etching the gap layer with HF-H2O. 
selectively chemically etching off the first sacrificial ***** 
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